1 



JPrA-2001 -232289 1/9 ^— V 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




Bibliography 

(19) [Country of Issue] Japan Patent Office (JP) 
(12) [Official Gazette Type] Open patent official report (A) 
(11) [Publication No.] JP.2001-232289.A (P200 1-232289 A) 
(43) [Date of Publication] August 28, Heisei 13 (2001. 8.28) 
(54) [Title of the Invention] Oil repellent agent coater 
(51) [The 7th edition of International Patent Classification] 

B05D 7/22 
[FI] 

B05D 7/22 Z 

[Request for Examination] Un-asking. 
[The number of claims] 3 
[Mode of Application] OL 
[Number of Pages] 5 

(21) [Filing Number] Application for patent 2000-49432 (P2000-49432) 

(22) [Filing Date] February 25, Heisei 12 (2000. 2.25) 

(71) [Applicant] 

[Identification Number] 000002325 
[Name] Seiko Instruments, Inc. 

[Address] 1-8, Nakase, Mihama-ku, Chiba-shi, Chiba-ken 

(72) [Inventor(s)] 
[Name] Iwamoto Mitsuharu 

[Address] The 1-8, Nakase, Mihama-ku, Chiba-shi, Chiba-ken Seiko Instruments stock meeting in the company 
(74) [Attorney] 

[Identification Number] 100079212 
[Patent Attorney] 
[Name] Matsushita Yoshiharu 
[Theme code (reference)] 

4D075 

[F term (reference)] 

4D075 AC06 AC78 AC86 EA60 EC43 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 

file://C:¥Documents%20and%20Settings¥Administrator¥My%20Documents¥^l^aiM-Wii¥Nide... 2004/03/01 



JR-A-200 1-232289 



2/9 ^— V 



damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



An epitome 
(57) [Abstract] 

[Technical problem] Provide shaft orientations with the oil repellent agent coater with which a bore applies an 
oil repellent agent to homogeneity automatically at the bearing component part which has the variant bore 
section which is changing in nonlinear. 

[Means for Solution] It constituted from a spreading arm head 10 which applies an oil repellent agent to variant 
bore section 5a of the bearing component part 5 for an oil repellent agent coater, and an oil repellent agent 
feeder 20 which carries out constant feeding of the oil repellent agent to the spreading arm head 1 0. and soffit 
side 5c of the pillar-shaped height 12 and the bearing component part 5 which is equipped with the delivery 14 
of a radial direction for the spreading arm head 10, and separates variant bore section 5a and a predetermined 
crevice, and fits in — liquid — while constituting from a main part member 1 1 equipped with O ring 13 which is 
the taking-a-seat section which sits down densely, and an attachment component 16 which holds the bearing 
component part 5 from an outside The flow way 15 which leads an oil repellent agent from the oil repellent 
agent feeder 20 to a delivery 14 was formed in the main part member 1 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In an oil repellent agent coater with which a bore of shaft orientations consists of an oil repellent 
agent feeder which carries out constant feeding of the oil repellent agent to a spreading arm head which 
applies an oil repellent agent to said variant bore section of a bearing component part which has the variant 
bore section which is changing in nonlinear, and said spreading arm head a soffit side of a pillar-shaped height 
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which said spreading arm head is equipped with a delivery of a radial direction, and separates the variant bore 
section and a predetermined crevice between said bearing component parts, and fits in, and said bearing 
component part — liquid — with a main part member equipped with the taking-a-seat section which sits down 
densely An oil repellent agent coater characterized by consisting of attachment components which hold said 
bearing component part from an outside, and forming in said main part member a flow way which leads an oil 
repellent agent from said oil repellent agent feeder to said delivery. 

[Claim 2] It is the oil repellent agent coater of claim 1 characterized by for said pillar-shaped height being a 
cylinder projection, and said taking-a-seat section being an O ring. 

[Claim 3] An oil repellent agent coater of claim 1 characterized by forming a blowdown means in said 
attachment component. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the oil repellent agent coater which 
applies an oil repellent agent to the bearing component part whose part which should apply an oil repellent 
agent it is the bearing component part of a fluid hydrodynamic bearing, and is a complicated configuration 
automatically. 
[0002] 

[Description of the Prior Art] Generally a shaft, a sleeve, and the lubricating oil with which the minute crevice 
formed between these bearing configuration members was filled up are provided. And it sets to the fluid 
hydrodynamic bearing which the seal was carried out and consisted of the capillary tube seal sections. In order 
to hold a lubricating oil in the minute crevice in which the dynamic pressure generating slot is established in 
said minute crevice, i.e., the dynamic pressure generating section, and to make it a lubricating oil not leak out 
from the capillary tube seal section, the oil repellent agent is applied to the predetermined part of a bearing 
configuration member. 

[0003] for example, to JP,58~50321,A It has the lubricating oil filled between **** of the parallel which were 
formed in either or the both sides of two front faces which carry out relative motion, and these front faces, and 
inclined to the direction of relative movement, and two front faces. The gap of two members which have each 
of said two front faces is formed so that the neighborhood in which said **** was formed may become the 
narrowest. Said lubricating oil is made to trespass only upon the neighborhood in which this **** was formed 
of the force of the capillarity between said two members, and is held, and the fluid hydrodynamic bearing which 
applied the oil repellent agent on said one [ at least ] two surface extension is indicated. That is, the fluid 
hydrodynamic bearing by which the oil repellent agent is applied to the predetermined part of the bearing 
configuration member which forms the capillary tube seal section is indicated so that a lubricating oil may not 
leak out from a capillary tube seal. 

[0004] By the way, since spreading of this oil repellent agent is performed manually, applying an oil repellent 
agent with a sufficient location precision to the inclined plane which is the predetermined part of the bearing 
configuration member which forms the capillary tube seal section has the problem of being difficult. This 
spreading becomes difficult, so that the fluid hydrodynamic bearing of a motor is miniaturized or an appearance 
becomes complicated. Then, in order to solve this problem, the two following solution means are proposed. 
[0005] 1st conventional solution means to solve the difficulty of applying an oil repellent agent to the 
predetermined part of the bearing configuration member which forms a capillary tube seal with a sufficient 
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location precision It is what is adopted as the fluid hydrodynamic bearing of the disclosure to JP,1 0-731 26.A. It 
is made not to use an oil repellent agent for the capillary tube seal section formed in the crevice between the 
upper part of a shaft, and the inner skin of a thrust presser-foot board by preparing at the perimeter the 
corner which has an oil-repellent function in the part outside a gas-liquid interface. Although this is a solution 
means essential to be sure, in order to obtain the oil-repellent function which is equal to an oil repellent agent, 
it must specify the size and structure of bearing, and cannot adopt them as the fluid hydrodynamic bearing of 
various classes or size. 

[0006] 2nd conventional solution means to solve the difficulty of applying an oil repellent agent to the 
predetermined part of the bearing configuration member which forms a capillary tube seal with a sufficient 
location precision It is what is adopted as the fluid hydrodynamic bearing which uses the shaft and sleeve of 
disclosure as a bearing configuration member at JP,8-140304,A. The oil repellent agent of the portion which 
should apply an oil repellent agent to the whole bearing configuration member first, and should apply an oil 
repellent agent after that and which does not come out, i.e., the portion which forms the dynamic pressure 
generating section, and the portion which forms the capillary tube seal section is removed. An oil repellent 
agent is removed from the part in which impregnation of the whole shaft member is carried out to an oil 
repellent agent, an oil repellent agent is more specifically applied to all the front faces, a dynamic pressure 
generating slot is formed in the predetermined part of the peripheral face of a shaft member by plastic working 
or cutting by the press after that, and the taper slot of the capillary tube seal section is also formed in by 
cutting, and forms the dynamic pressure generating section and the capillary tube seal section by this. 
Similarly, impregnation of the whole sleeve member is carried out to an oil repellent agent, an oil repellent agent 
is applied to all the front faces, the dynamic pressure generating section is formed in the predetermined part of 
the inner skin of a sleeve member by cutting after that, and an oil repellent agent is removed. 
[0007] According to the above-mentioned conventional 2nd solution means, the time and effort of spreading of 
an oil repellent agent is substantially reducible. However, this conventional 2nd solution means has a problem of 
a waste of the oil repellent agent of being applied to the portion which does not need spreading of an oil 
repellent agent in a bearing configuration member, i.e., the portion which is large surface area overwhelmingly. 
Moreover, since cutting oil is used when forming a dynamic pressure generating slot and the taper slot of the 
capillary tube seal section by cutting, the oil repellent agent applied with cutting oil becomes dirty, or the 
nonconformity removed from a required part also has the oil repellent agent applied at the degreasing process 
of the bearing configuration member after cutting. 
[0008] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention tends to solve is the 
bearing component part of a fluid hydrodynamic bearing, and is providing the bearing component part which has 
the variant bore section from which the bore's is changing to shaft orientations in nonlinear with the oil 
repellent agent coater which applies an oil repellent agent to homogeneity automatically. 
[0009] 

[Means for Solving the Problem] It constituted from a spreading arm head which applies an oil repellent agent 
to said variant bore section of a bearing component part which has the variant bore section from which a bore 
of shaft orientations is changing in nonlinear an oil repellent agent coater of claim 1 which solves the above- 
mentioned technical problem, and an oil repellent agent feeder which carries out constant feeding of the oil 
repellent agent to said spreading arm head, and a soffit side of a pillar-shaped height which is equipped with a 
delivery of a radial direction for said spreading arm head, and separates the variant bore section and a 
predetermined crevice between said bearing component parts, and fits in, and said bearing component part — 
liquid — while constituting from a main part member equipped with the taking-a-seat section which sits down 
densely, and an attachment component which holds said bearing component part from an outside, a flow way 
which leads an oil repellent agent from said oil repellent agent feeder to said delivery was formed in said main 
part member. 

[0010] In an oil repellent agent coater of claim 1, said pillar-shaped height was considered for an oil repellent 
agent coater of claim 2 which solves the above-mentioned technical problem as a cylinder projection, and said 
taking-a-seat section was constituted as an O ring. 

[001 1] In an oil repellent agent coater of claim 1, in said attachment component, a blowdown means was 
established and an oil repellent agent coater of claim 3 which solves the above-mentioned technical problem 
was constituted. 
[0012] 

[Embodiment of the Invention] The oil repellent agent coater which is 1 operation gestalt of this invention 
consists of spreading arm heads 10a, 10b, 10c, 10d, and 10e and an oil repellent agent feeder 20 which carries 
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out constant feeding of the oil repellent agent to these spreading arm heads 10a-10e, as shown to drawing 1 in 
a block diagram. 

[0013] Supply pipe 21a by which, as for the oil repellent agent feeder 20, the end was connected to the 
spreading arm heads 10a-10e, respectively, 21b, 21c, 21 d, 21 e, the pump 22 by which the other end of these 
supply pipes 21a-21e was connected to that exhaust port, the oil repellent agent storage tank 24 connected to 
the inlet of this pump through the pipe 23, the solenoid valves 25a, 25b, and 25c arranged in the middle of 
supply pipes 21a~21e, respectively, It consists of 25d, 25e, and closing motion of these solenoid valves 25a- 
25e and the control unit 26 which controls operation of a pump 22. 

[0014] The bore of shaft orientations is the ring-like bearing component part 5 which has variant bore section 
5a which is changing in nonlinear, and the bearing component parts to which an oil repellent agent is applied by 
the oil repellent agent coater concerning this invention are components with which an oil repellent agent is 
applied to variant bore section 5a, as shown in drawing 2 . In addition, 5b, 5c, and 5d are the peripheral faces, 
upper bed sides, and soffit sides of the ring-like bearing component part 5, respectively. 

[0015] The spreading arm heads 10a-10e consist of a main part member 1 1 in which all have the pillar-shaped 
height 12 and the taking-a-seat section 13, and a ring-like attachment component 16 which holds the bearing 
component part 5 from an outside, as shown in drawing 3 . The pillar-shaped height 12 is a cylinder projection, 
and length is set to the bore list so that variant bore section 5a of the bearing component part 5 and a 
predetermined crevice may be separated and it may fit in. The delivery 1 4 is formed below the medium of the 
shaft orientations at the pillar-shaped height 12. As for a delivery 14, it is desirable to be arranged [ two or 
more ] at equal intervals in a radial direction, the time of installing the bearing component part 5 in a spreading 
arm head — that soffit side 5b — liquid — the taking-a-seat section 13 which sits down densely is an O ring, 
and this O ring 13 is contained by the circular sulcus formed in the perimeter of the soffit section of the pillar- 
shaped height 12. The flow way 15 which leads the oil repellent agent from the oil repellent agent feeder 20 to 
a delivery 14 is formed in the main part member 11. Moreover, exhaust passage 17 is formed in the ring-like 
attachment component 16. 

[0016] Next, the oil repellent agent spreading activity to the bearing component part 5 by the oil repellent 
agent coater shown in drawing 1 is explained. As for a preparatory work, authorized personnel install the 
bearing component part 5 in the spreading arm heads 10a-10e first. The conditions that this preparatory work 
was completed are the cross section of drawing 4 , and the perspective diagram of drawing 5 . namely, variant 
bore section 5a to which, as for the bearing component part 5, an oil repellent agent is applied — the pillar- 
shaped height 12 — fitting in — and the soffit side 5b — the taking-a-seat section 13 — liquid — as it sits 
down densely, it is installed in the main part member 1 1 of the spreading arm heads 10a~10e, and the 
peripheral face is further held by the ring-like attachment component 16. 

[001 7] The oil repellent agent stored in the tank 24 is fed through each supply pipe 21a-21e by the spreading 
arm heads 10a-10e in which the bearing component part 5 was installed through the preparatory work. The fed 
oil repellent agent is breathed out from a delivery 14 through the flow way 15 currently drilled in the main part 
member 1 1. The breathed-out oil repellent agent fills thoroughly the crevice currently formed between variant 
bore section 5a and the peripheral face of the pillar-shaped projection 1 2, and it becomes to the extent that it 
almost overflows from the up opening of this crevice. If this condition is reached, supply of an oil repellent 
agent will stop and the bearing component part 5 will be removed from the spreading arm heads 10a~10e by 
authorized personnel. Although, as for the removed bearing component part, the oil repellent agent of an 
excess remains in the variant bore section 5a, this is removed by shaking off. Thus, an oil repellent agent is 
automatically applied to homogeneity at variant bore section 5a of the bearing component part 5. 
[0018] The constant feeding of the oil repellent agent to the spreading arm heads 10a-10e is controlled by the 
control unit 26. That is, a control unit 26 controls closing motion of the solenoid valves 25a~25e arranged in 
the middle of 21a~21e, respectively, and controls supply and a halt of the oil repellent agent to the spreading 
arm heads 10a~10e while it controls operation of the pump 22 for feeding an oil repellent agent from the oil 
repellent agent storage tank 24 to supply pipes 21a~21e. In addition, since the space 18 between the upper 
surface of the main part member 11 of the spreading arm heads 10a-10e and the inner skin of an attachment 
component 16 was covered with the oil repellent agent when spreading was repeated several times, it decided 
to discharge this with an exhaust pipe 1 7. 

[0019] Furthermore, the fluid hydrodynamic bearing equipped with the bearing component part to which the oil 
repellent agent was applied by the oil repellent agent coater concerning this invention is explained. This fluid 
hydrodynamic bearing is what was indicated in these people's Japanese Patent Application No. No. 082280 [11 
to ], and consists of a shaft 1 with a flange which consists of a ring member 3 and a cylinder member 2, a 
sleeve 4 which receives this shaft 1 with a flange, and annular covering device material 5 which functions also 
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as a thrust presser-foot member, the body of the byway where a sleeve 4 has a bottom in the lower berth — 
and the body of the major diameter which has the opening edge which carried out the opening to atmospheric 
air is formed in the upper case, respectively. The annular step is formed in the opening edge of a sleeve 4, the 
annular covering device material 5 is pressed fit in this annular step, and the opening edge of a sleeve 4 is 
closed by this. A radial dynamic pressure generating slot is for example, a herringbone slot, and is formed in the 
peripheral face of the cylinder member 2 bottom. Moreover, a thrust dynamic pressure generating slot is a 
herringbone slot on the spiral, and is formed in the upper surface and the underside of the ring member 3, 
respectively. 

[0020] Several micrometers to about several 10 micrometers [ which was formed between the shaft 1 with a 
flange, a sleeve 4, and the annular covering device material 5 ] minute crevices R1, R2, R3, R4, and R5 are filled 
up with the lubricating oil F. The seal of a lubricating oil F is performed by the capillary tube seal S1 of the 
lower berth, and S2 of an upper case. The 1st capillary tube seal S1 forms several 10 to about several 100 
micrometers minute annular clearance between the lower-berth inner skin of the byway of the annular covering 
device material 5, and the peripheral face of the cylinder section 2 of the shank material 1 with a flange, and 
makes lower-berth inner skin of the annular covering device material 5 the shape of a taper. The 2nd capillary 
tube seal S2 forms several 10 to about several 100 micrometers minute annular clearance between the upper 
case inner skin of the major diameter of the annular covering device material 5, and peripheral face 6b of the 
annular lobe of the hub 6 pressed fit in the cylinder section 2 of the shank material 1 with a flange, and makes 
upper case inner skin of the major diameter of the annular covering device material 5 the shape of a taper. The 
annular covering device material 5 is a bearing component part with which the bore of shaft orientations has 
the variant bore section which is changing in nonlinear in this way, and the oil repellent agent is applied to this 
variant bore section. 

[0021] The annular space W for buffers is formed between the 1st capillary tube seal S1 and the 2nd capillary 
tube seal S2. Therefore, the seal structures of this fluid hydrodynamic bearing are the 1st capillary tube seal 
S1 of the lower berth, the 2nd capillary tube seal S2 of an upper case, and the three-steps structure of the 
annular space W for buffers of the middle. Namely, the 1st capillary tube seal S1 of the lower berth serves as 
an annular taper slot which carried out the opening to breadth at last toward the annular space W for buffers, 
and, as for the lubricating oil with which it filled up in the fluid hydrodynamic bearing, the break through to the 
annular space W for buffers is prevented by capillarity and surface tension. 

[0022] When the lubricating oil with which a rapid thermal expansion and a big impact were filled up in the fluid 
hydrodynamic bearing overflows the 1st capillary tube seal S1 of the lower berth, it prevents that the annular 
space W for buffers holds the overflowed lubricating oil, and leaks it outside. When the lubricating oil of a large 
quantity overflows so that the annular space W for buffers cannot be held, the 2nd capillary tube seal S2 of an 
upper case prevents that a lubricating oil leaks out besides a fluid hydrodynamic bearing with capillarity and 
surface tension. Thus, the annular covering device material 5 whose bore of shaft orientations is the bearing 
component part which has the variant bore section which is changing in nonlinear is adopted as realizing seal 
structure of preventing a break through of a lubricating oil in three steps. 

[0023] As mentioned above, although 1 operation gestalt equipped with five spreading arm heads for the oil 
repellent agent coater concerning this invention was indicated and being explained to details, as for the number 
of spreading arm heads, it is needless to say that it can fluctuate if needed. Moreover, you may be the thing of 
other configurations without being limited to what also indicated the weight or volumetric or counting feeder 20 
of an oil repellent agent to drawing 1 . Furthermore, the bearing component part to which an oil repellent agent 
is applied by the oil repellent agent coater concerning this invention is not limited to the **** components 
which may be what kind of components as long as the bore of shaft orientations is the bearing component part 
which has the variant bore section which is changing in nonlinear, and were shown in drawing 2 or drawing 6 . 
[0024] 

[Effect of the Invention] By using the oil repellent agent coater concerning this invention, the efficiency of the 
oil repellent agent spreading activity to the bearing component part which has the variant bore section from 
which the bore of shaft orientations is changing in nonlinear, and the quality of spreading improved. Namely, an 
oil repellent agent can be applied now to quick and homogeneity to the bearing component part of a large 
quantity. Therefore, reduction of the manufacturing cost of a fluid hydrodynamic bearing and improvement in 
quality were achieved by using the bearing component part with which the oil repellent agent was applied by 
this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the oil repellent agent coater of 1 operation 
gestalt of this invention. 

[Drawing 2] The bore of shaft orientations is the cross section of the bearing component part which has the 
variant bore section which is changing in nonlinear. 

[Drawing 3] It is the cross section of 1 operation gestalt of a spreading arm head. 

[Drawing 4] It is the cross section of 1 operation gestalt of a spreading arm head in which the bearing 

component part which has the variant bore section was installed. 

[Drawing 5] It is the perspective diagram of 1 operation gestalt of a spreading arm head in which the bearing 
component part which has the variant bore section was installed. 

[Drawing 6] It is the cross section of 1 operation gestalt of the fluid hydrodynamic bearing equipped with the 
bearing component part which has the variant bore section. However, the minute crevice is exaggerated and 
shown. 

[Description of Notations] 

1 Shaft with Flange 

2 Cylinder Member 

3 Ring Member 

4 Sleeve 

5 Bearing Component Part or Annular Covering Device Material 
5a Variant bore section 

5b, 5c, and 5d The peripheral face, upper bed side, and soffit side of the bearing component part 5 

6 Cup-like Hub 

R1, R2 f R3, R4, R5 Minute crevice 
F Lubricating oil 

10, 10a~10e Spreading arm head 

1 1 Main Part Member 

12 Pillar-shaped Height or Cylinder Projection 

13 Taking-a-Seat Section or O Ring 

14 Delivery 

1 5 Flow Way 

1 6 Attachment Component 

1 7 Exhaust Passage 

18 Space 

20 Oil Repellent Agent Feeder 
21. 21a-21e Supply pipe 

22 Pump 

23 Pipe 

24 Tank 

25a~25e Solenoid valve 
26 Control Unit 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 




[Drawing 4] 




[Drawing 5] 
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[0 0 0 6] tT5 !J ~v'-/^Mt5MM^ 
WoBFf^SBffifclBJSSiJSrffiSWft^ < t com 

4 0 3 0 4 ^HMRfciH^©^* ^ h £ ^ y — ^SrWSfll 

— ^^«*^*^*«fBffi^e>att«is:i»*-rSo 
^y-^»*t^*«ra»#jte*«s*T, ^o^® 

[0007] ±iE^*oB2«?*#s(cj:ttf^ mm 
ot^*o^2«*#©(i/tt5*^W{-*5^rajft»j 

fc^l35^C4T^^$n^t^9a?ftS'J^M»C^V>^^ 

*vM4«B'j»x«<o*ifcs«fia»3H'iottflBxe-ca* 

£ ttfcaffl^J^^^Wi^^ b fife* ^ ft z> ?f m& t s> 

[0 0 0 8] 



3 

[0 0 0 9] 

ft L T ^ -5 »»rta»*:*f S (fclffllEIWg 
rt«*Ufc»»#JS:a*-rsa[*^y Kir, BtfflE»*^2x 
Ki^SttM<:£*fK|fti-«Stt^«ttB t xm& L 
fc 0 tit, flHEMi^y KSr, 7i?Tsisjjft<Di*ktiin 10 

^j^Bfjteptm p izm< mmnn:»at Lit. 
mi®&Fife$zmb ^K^mmmm^o y i^xm 

J&Lfco 20 
[0 0 11] JiSESIH***i-5fl!*«3<D»tt#J^ 

[0 0 12] 

10a, 10b, 10c, lOd, 10et, Z.tih$k 
KlOa-lOe K»ttfflfcjga^il&i-S«jftffl| 
f»W&SS«2 0£a>b«J**Jh/r^S o 

[0013] «f jftSI «*&Sga 2 0 ft, affi— s/KlOa 30 
-1 0 e^-B^gi^tltftl&f 2 la, 2 1 
b, 21c, 21d, 21e, :jlfcMf2 1a~2 

1 e(7)fi!lffi^^^aiP{C^$n^^^-7 P 2 2, 

Bt/S* 2 4, 1 a -2 1 e <£>i£^{;i5fc* IE 

^^tbfc®^#2 5 a , 25b, 25c, 25d, 25 
e, RTf s :tlf)ll#2 5a-2 5e«Wy/ 

2 2<7P51teSrffii]|»i-5»J»^B2 6 i /$>b*J?££;ft,T^ 

[o o i 4] *mw^m%mmmm^mmc£vmmm 40 

5 a lcmteM&^?tfi&tlZ>&&X'3bZ> 0 5 b, 5 

cM5 di*5*c* y V^#5«^D P p5cr>^ffi, _h 

[0015] 3/KlOa^lOelt 03 

frw lit, w^i»^c$i5p o p 5 *ft®\frb%n-rz> y > 
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fantt^jg-efcoT, #s:tg^p p p 5 <Dmm&i$ 5 a 

o^rai^T^^qtfflP l 4tfSffM£;ft/CV^ Q qtap 

f-. ■?:<£> t*se 5 b t>*mmzmi8trz>%&n 1 3 &o y 

>^T*fcoT, r.(DOy >^l 3tttt4^j@g|51 2 

SiJMSf 2 0*»6<O»»»JSra:fflp 1 4{£i»<i»ii8& 
1511 1 lfcJgfiJSixTV^So £fc, y>-^ 

[0016] ^{^, m i ic^mmmm^mw^ x &m 
itm*f¥MRi>m%:ffif8.&& 5 Kioa-i 

1 2 U ."lO-^^T*® 5 b 1 3 \cm& 

f-i*ffi-f£ <fc 5 LT, IMf^y KlOa-lOe 

[0017] mmftmzmxm^mf&i$&5fcwtw£ti 

tz_m?fc^y KlOa-lOe tctt, ^(Dftgf 2 1 a 
-2 1e^ST, 2 4^fl^jK^i^TV^5»»#J^ 

lrt^S?K**tTV^S»iMSl 5SrSTPtttin 1 4frb 
*fcHJS*LS 0 CtUJS*tfc«tt«|f4, I»rtt»5attt 
jR^jEl 2co^/atBi:<oni-««*ixTV^aiKIBSr^ 
( d j» fc L , r. O |» IB <o ± » H p d * 6 » ^ SHx 5 C b v 

W§:«^c;SI5p 0 p 5 f sff^Mfc: <t o r ^^ftT^ j/KlOa-i 

ttiAttifn 5 ^s^^sc 5 a ^ttattt#jdsa«iBi»c:j&— 

[0018] 7Kl0a-10e ^(DM$\M<Os£ 

mfc&tes mmmw2 6i,c£^xmm&tLX^^ 0 w 

b, a»M 2 6 MffiM^ y ^ 2 4 /5^Mf 2 

1 a~2 1 e^mmm%}£m-fZ>tcdb<Dtf>'7 P 2 2 (DM 

2 1a-2 1e^tfJ^E 
S ^ tlfclS* 2 5 a - 2 5 e Ollfl L t , M1ti 

0 a — 1 0 e (7)*fls:aJtt 1 1 C0_hffi t ffiftFgBtt 1 6 Of*) 

[0019] *5IW^«5»ffl^JI6fljiSe^ <t 9 

«^J^^$^/cttS^^p°p^iffix/c^tti)E$4S 



( 4 ) 
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l¥l 1 - 0 8 2 2 8 Of I^JoV^TBg/TLfcfcO-C, U 

it. r^^^ttv'^:? h 1 §rgtt6* y —^4 
*y -^4©MP»tt*36S*t-CV^S 0 ^^T/Ut&ffi^* 

*tt«x.ff^^>f 7/kz>-^ y y^^yitfcot, y 
[0020] 77V^^7M, ^y-^4&r/s 

^1W5 i^lfuM^tl/ilt m?!)^» 1 0/imi 
&<D'$kshmmR 1 , R2, R3. R4&r>*R5^i* N p 

^t:°^ y — /US 1 i:±^c0S 2 ^Ciotff^t 20 

co/j^cdt^^iji® t ^ ? i/i/ttmm* i ^Ra^s 2 <d 

tVm^t<Dm\C%L ± 0 /im^Ml 0 0 u mm!&<D'$vh 

1 CDRftSfl 2 }CEEA^n^^^' 6 cogtt^mgtf 
^B6 b t<DP*lf^l 0 iimfrb^Cl 0 0 /z 

[0 0 2 1 ] ^ 1 <D**r y — is— SI'S 1 t^2C0=^ 

tt°7y-^s 2 toRiKtt^jy^r— fflattt^B* 

W#»/*£;h/C^So t£oT, r CO tffcftftJEttlg CD 
/Mff^tt, TSOgKD^tt°7!i-v'-^Sl^ _k 
i£CD^2(7)3r^ y — is— /US 2, 7 

1 co^t-y y — ;US 1 13:. /<y7r- fflm#t^l$ 40 
W|:^^ot» 19 din p Lfc^co^— & 

[0022] fcu iiWm#*Wiaot 

*«SI«W««ttixttJLfcjP!»fflSri|X^L, ^ifttj-TS 
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<£>3r-Y y — is — /US 2ri*^^*£*fiB3B;fjK: <fc 

vxm#wtfeWi%<DmcmmmmM^%<D&m±'t 

5* i©i 5lc£ft*i-Clf»tt«iltlS:ISJl:t5'>-- 

[0 0 2 3] £Uh. ^%^^2«tt#Jtt^BSr5fi 
©i*^7 K*«ifc— UT»*BKIttW 

[0 0 2 4] 

icM Lxm&B-^—lcMfoMcDm^tfftx-Z) X 5 fcft 

[u 1 ] *i6«ii[8<oaffl#jtt*ag«o«ifi8 

[0 2 ] «fc*[^j<ortgds*ii:*fcWte*{fc LTv^sft« 

[H 3 ] a*^* Ko— *lt»tt«>»fB5BI"T?*fi. 

[m 5 ] i»^^^t§«§Map p p^^t^n 

m 6 ] S^f^^^Wi-^tt^«^p p D^{fix-fc^ 

flcsi/Ettso— n&Mm<DMmmxhz> 0 feu, »/Jnb» 

I^ofjiK] 

1 77>^t7 h 

2 Rfegp^t 

3 y ^ ^«s$t 

4 ^ y 

5 a S^rt@a5 

6 ^^7 P W 

Rl, R2, R3 X R4, R5 ^/Jn|®P^ 

f mmm 



( 5 

7 

10, 10a — 1 0 e y K 

1 l #ft:«Rtt 

1 3 mmt&xito V 

14 efcfcHQ 
i 5 ^iifcg 

1 6 ftfttttt 

1 7 $mv& 
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1 8 Qffi 

2 0 J8tt#Jfft££B 
2 1, 2 1 a — 2 1 e 
2 2 /tfVT" 

2 3 a*^ 7 
2 4 

2 5 a — 2 5 e 

2 6 frj^g 




[0 5] 



[H6] 



